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Figure 1: Virtual on-orbit satellite (left) being repaired with the DLR bimanual haptic interface (right).
ABSTRACT
The growth of space debris is becoming a serious problem. There
is an urgent need for mitigation measures based on maintenance,
repair and de-orbiting technologies. Our video presents a virtual
reality framework in which robotic maintenance tasks of satellites
can be simulated interactively. The two key components of this
framework are a realistic virtual reality simulation and an immer-
sive interaction device. The peculiarity of the virtual reality simu-
lation is the combination of a physics engine based on Bullet with
an extremely efficient haptic rendering algorithm inspired by an
enhanced version of the Voxmap-Pointshell Algorithm. A central
logic module controls all states and objects in the virtual world. To
enable the human operator an optimal immersion into the virtual en-
vironment, the DLR bimanual haptic device is used as interaction
device. Equipped with two light-weight robot arms, this device is
able to provide realistic haptic feedback at both human hands, while
covering the major part of human operator’s workspace. The ap-
plicability of this system is enhanced by additional force sensors,
active hand interfaces with an additional degree of freedom, smart
safety technologies and intuitive robot data augmentation. Our plat-
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form can be used for verification or training purposes of robotic
systems interacting in space environments.
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